Abstract: It is the aim of the Cochrane Collaboration to gather, summarise and disseminate evidence of health care interventions. Recently, the Occupational Health Field has started to do so for occupational health interventions. In this article we would like to describe the organisation and the methods used by the Field. First, the use of research information to improve the quality of occupational health practice is explained. Next, the process and contents of Cochrane Reviews are described. The pros and cons of Cochrane Reviews are listed and what occupational health practitioners can learn from it. There is a great variety of occupational health interventions that requires flexibility in which research design to use. The Occupational Health Field will enhance our understanding of the effectiveness of occupational health interventions in the coming years.
Introduction
Scientific knowledge has always played a large role in occupational health. Discovery of factors hazardous to health has usually led to calls on governments to better regulate the health risks at work. For evaluation of these preventive measures it has been relied on health surveillance especially the surveillance of occurrence of occupational diseases 1) . The time trends in these surveillance systems show generally a downward trend. However, these trends are not easy to interpret, because over time many confounders and causal factors are changing, such as a decrease in the number of persons employed in industry and an increase in the service sector 2, 3) . As an evaluation method of the effectiveness of occupational health interventions it is rather crude. Moreover, it is impossible to find out the most efficient way of decreasing the risk. To that end comparative evaluation studies are needed. For some occupational diseases such as noise induced hearing loss, there has been a downward time trend, but the absolute level of diseases is still among the most prevalent of all occupational diseases. That is a peculiar finding that calls for better and more systematic evaluation methods. It is the aim of the Occupational Health Field in the Cochrane Collaboration, a network of researchers and practitioners in occupational health, to collect and summarise evaluation studies of occupational health interventions and to disseminate the results in the form of systematic reviews. The objective of this article is to describe the organisation and methods used by the Cochrane Occupational Health Field.
I will first give an example of how we can use evidence to improve the quality of occupational health practice based on the approach of evidence-based medicine 4) . Then I will describe the process of making a Cochrane Systematic Review. Next I will indicate the pro's and con's of Cochrane Systematic Reviews for Occupational Health. I will end with an overview of Cochrane Reviews that can be used already, those that on their way and those that are still there as a wish list.
How to Best Promote Hearing Protection
In practice, as occupational health professionals, we are confronted with workplaces with high noise levels.
According to the hierarchy of controls we would try to convince the employer that better machinery or equipment that produces less noise would be the solution to this problem 5) . However, due to economic constraints, this is apparently not possible, since noise is still reported as a very prevalent risk factor in most countries. This leaves us in many cases with the promotion of hearing protection as the best way of preventing noise-induced hearing loss. There are many possible ways of doing so. What we need is an intervention that is effective in changing workers' health behaviour in such a sense that they will better protect themselves. Some advocate that this should be done with audiometry, others advocate the use of evoked-potentials to this end. As a practitioner you would have to decide how best to do so. This is where the ideas of Evidence-based medicine comes in. According to Evidence-based medicine principles, decisions in practice can be best based on the integration of clinical expertise, patient preferences and evidence from evaluation studies 6) . Provided that we know what our clients want and that we are experienced occupational health professionals, we only need to find out about the evidence. Thanks to revolutionary changes in medical informatics and the Internet, we can now retrieve essential medical information through any computer with access to the Internet. Accessing the medical database Medline can now be done free of charge through the Internet address www.pubmed.gov. Provided we would have some experience in searching, we would be able to retrieve several studies in which interventions to promote the wearing of hearing protection have been evaluated. For example the randomised controlled trial of Lusk shows that elaborated health promotion campaigns did not increase the level beyond the 80% of workers that were already wearing hearing protection, comparable to the results of simple standard methods 7) . In addition, the study of Knobloch shows that extensive occupational health and safety information at agricultural schools can increase the wearing of hearing protection from about 20% to 80% compared to schools without such campaigns 8) . This would mean that in occupational health we should focus more on students at vocational schools. Moreover, it means that better and more research is needed to find effective interventions to promote hearing protection among the 20-30% of workers that ought to but that don't wear hearing protection. Physicians can find evidence for many different occupational health interventions in this way. We showed that for a variety of occupational health problems evidence is available and can be used by occupational physicians in practice 9) . However, it is time consuming to go through the results of primary research as a practicing physician. This is one of the reasons that the task of gathering and summarising existing evidence in the form of systematic reviews is so important. Together with colleagues from Brazil, we recently completed a review about interventions to enhance the wearing of hearing protection. Basically, the same information as provided here is covered in the review 10) . In addition, the review showed that in spite of a comprehensive search only few evaluation studies were available.
Therefore, one may wonder if evidence is available for other occupational health interventions. To that end we systematically searched two volumes of 19 occupational health and general medical journals to locate occupational health intervention studies. Out of around 11,000 articles published in these journals we found 149 occupational health intervention studies. They had used all kinds of evaluation designs such as evaluating the outcome in a patient series, measuring the outcome before and after the intervention without a control group or a randomised controlled trial. However more than half were randomised controlled trials or before-after study with a control group, which we rated as good methodological quality. All occupational health outcomes were addressed, ranging from exposure to disability and occupational diseases. Therefore, we concluded that not only the method is feasible but that also the scientific evidence is available in the literature for occupational health interventions 11) .
What are Cochrane Systematic Reviews?
Archie Cochrane, a British epidemiologist was the first to see the need for systematic reviews to improve the quality of health care 12) . His ideas are taken on by the Cochrane Collaboration that has started producing and disseminating systematic reviews on the effects of health care about fifteen years ago. To date, there are about 2,500 systematic reviews in the Cochrane Library that is available through the Internet at www.cochrane.org. Systematic reviews are defined as literature reviews that have been prepared by using a systematic approach to minimise bias and random error which is documented in the methods section 13) . In practice this means that they have a clearly stated question, a systematic and comprehensive search of the literature, and a controllable way of synthesizing the studies found.
The method of making systematic reviews has been elaborated in the Cochrane Collaboration 14) . The Cochrane Handbook for systematic reviews can be regarded as a quality system. Following the rules set by the Cochrane Collaboration ensures that the reviews are of high quality. There is evidence J VERBEEK Industrial Health 2007, 45, [8] [9] [10] [11] [12] from empirical research that confirms this 15) . The writing of a Cochrane Review is a three step process. First, the title has to be registered to avoid duplication. Next, a protocol has to be written and accepted by the appropriate review group to ensure a systematic approach. The protocol is a real research protocol in which details about the background, the research question, the types of studies to be included and the methods to synthesize studies should be described. The third step involves carrying out the protocol and writing the review. The review will be finally published in the Cochrane Library through the Internet and in many cases it can be reformulated as a publication in a paper journal.
Thus far, Cochrane systematic reviews have dealt only with the effectiveness of interventions. In a systematic review, there should always be a clearly formulated question underlying a review preferably formatted according to the PICO acronym 9) . The P stands for the population or type of patients at which the intervention is targeted. Then, obviously, the Intervention of interest should be defined. Next, there has to be a definition of the Comparison group against which the outcome in the intervention group will be compared. Finally, you have to state in advance what the Outcome is in which you are interested or by which you will measure the effectiveness. This will result in questions like: 'Is advice for manual material handling effective in preventing or treating back pain in workers? ' A systematic review requires the definition of clear inclusion and exclusion criteria for the studies. This does not only relate to the PICO features, but also to the types of study design. In addition, the assessment and reporting of methodological quality is a required aspect of every Cochrane Review.
A comprehensive search strategy is a logical result of using a structured approach. The inclusion criteria have to be transformed into search words that can be used to locate studies of interest in electronic databases such as Medline. Next, one has to select manually the studies that fulfil all inclusion criteria.
The methods for summarizing the studies can be either quantitative as in a meta-analysis, or qualitative in the form of levels of evidence 14) .
What Can Occupational Health Learn from the Cochrane Collaboration?
In occupational health care, as in other preventive specialties, there is a tendency to justify preventive activities as good in themselves. The line of thinking then is that if there are work-related health risks, then everything should be done to try to avoid them. However, all interventions use resources which can not be spent on something else and some interventions can do more harm than good. An example of this is debriefing to prevent post-traumatic stress syndrome. Debriefing has long been considered an intervention that could prevent stress symptoms. Good evaluation studies with well posed questions and systematic reviews of these studies have nevertheless shown that in fact the opposite is true. Debriefing can actually induce post-traumatic stress syndrome and does not prevent it 16) . Well posed questions can help to avoid confusion about prevention. It forces us to think about how the intervention that we apply might work, and what kind of outcome we would like to decrease or increase.
A common criticism of the Cochrane Collaboration is that it is too restrictive in the use of research designs, most often restricted to randomized controlled trials. Especially in the area of occupational health it can be very difficult or even impossible to use a randomized design. This raises many interesting questions. If a randomized design is not appropriate for studying occupational health, then what is? We think that the study design is not related to the setting but rather to the type of intervention that is applied. Clinical interventions are usually applied at the individual level and yield only minor to moderate effects. The use of methodologically weaker designs can easily lead to bias that completely distorts small effects. This is a strong incentive to randomize individuals, since randomization has been shown to best prevent bias 17) . However, interventions that aim at changing the work environment, such as eliminating exposure to noise are usually applied at the group level. Even though it is possible to randomize groups, this is more difficult. In the case of regulations or policy changes as an intervention, the level of application is a whole country or an entire population. Even though in theory it would be possible to randomize there, in practice this is impossible. In these cases, it is obvious that we would need research designs that differ from randomized controlled trials.
Are all interventions focusing on occupational health different from those in the clinical setting? This implies that we need more and better knowledge about occupational health interventions. It can easily be shown that we apply a wide variety of interventions at different levels. Many returnto-work interventions are individual directed and do not differ much from an ordinary clinical intervention. We feel that randomized designs are needed to evaluate these interventions 18, 19) . Interventions aimed at decreasing exposure can be randomized at the workplace level. In this case, not the individuals but groups of individuals are randomised such as departments or firms. For example six firms could be randomly assigned to either the intervention or the control group, which minimises the risk of bias in a similar way as in a randomised controlled trial. This is called a clusterrandomised or group randomised trial. In a study advising employers about reducing wood dust exposure, researchers were able to use a cluster randomized design. They were surprised to find much smaller reductions in wood dust than they anticipated 20) . We feel that this should be a strong incentive to use this design in the evaluation of environmental interventions.
The question then remains, how to evaluate policy measures and national regulations. At this level, it would be difficult or impossible to organise a control group and impossible to randomise participants or groups. The interrupted time-series design could be feasible here. In such a design, the outcome is measured several times before the intervention and several times after the intervention. Evidence for effectiveness is then that the intervention brings about a clear change in the trend of the outcome over time 21) . However, there is little experience in using these designs and it is not easy to summarize their outcomes over studies.
What Reviews are There in the Cochrane Library?
Schonstein recently gave a nice overview of the occupational health reviews that are already in the Cochrane Library 22) . There is a diversity of reviews ranging from interventions for back pain to vaccination for hepatitis B. It is clear that many typical occupational health topics are still lacking such as noise reduction, chemical exposure reduction, return to work strategies, stress prevention. The Cochrane Occupational Health Field works hard to catch up. At the moment there are about ten occupational health reviews on its way (www.cohf.fi). It is expected that they will be finished in the course of 2006 and 2007. This will greatly increase our knowledge of the effectiveness of occupational health interventions.
Conclusion
Research on health risks has greatly improved health and safety at work. To further improve workers' health better interventions are needed in many areas. This has increased the need for evaluation and knowledge about effectiveness.
The systematic approach of the Cochrane Collaboration can be applied to a great part of occupational health interventions. Applying the Cochrane methodology to the area of occupational health raises many interesting questions either about the methodology or about the alternatives. Finding answers to these questions is a challenge for all those involved in occupational health.
The Cochrane Occupational Health Field will contribute substantially to the synthesis of research information in the occupational health area. We would like to call on all involved in occupational health to participate and contribute to this valuable base of evidence for the effectiveness of occupational health interventions.
